In this paper, we empirically explore the relationship between native language and use of the Internet. The ultimate economic and social questions we explore are: (1) how native language affects use of the Internet, both in total and by type of Web site; (2) whether English is likely to retain its "first-mover advantage" on the Web in terms of the language employed by Web sites; and (3) whether the Internet ultimately will accelerate the movement to English as a global language.
Introduction: Network Effects, First-Mover Advantages, and Language
In recent years, English has become the de facto standard for business and academic communication and has to some degree attained the status of a global language. English is the official language of the Asian trade group ASEAN and the official language of the European Central Bank, despite the fact that the bank is in (Frankfort) Germany and neither the U.K. nor
Ireland are members of the European Monetary Union. 1 Several public schools in Zurich,
Switzerland are now teaching some of the elementary school subjects in English. This is occurring in a country where there are four official languages --French, German, Italian, and
Romansch. In a recent European Union survey, 70 percent agreed with the notion that everybody should speak English.
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In this paper , we examine how native language affects Internet use. The goal is to determine whether the Internet is likely to remain disproportionately English and thus whether the Internet will accelerate the movement to English as a global language.
Currently there is much more Internet content available in English than in other languages. A recent estimate by Global Reach indicates that nearly 70 percent of all Internet content is currently in English. Japanese and German follow with approximately 6 percent each. 3 The
Internet certainly is an effective instrument for circulating English around the world.
On the other hand, it is quite possible that several languages will have a large critical mass of Internet content, so that English's role as a global language will diminish: Although 44 percent of current Web users (March 2001) costs, the Internet is ideal for bringing together members of small groups like speakers of Frisian, which is spoken by approximately 500,000 people throughout the world.
Concern that national languages are becoming endangered might lead policy makers to require websites to be in the domestic national language. France already has many laws in place that protect the French language. Quebec requires all websites in that province be available in French. In Brazil, which has the largest Internet industry in South America, a bill was recently introduced that would prohibit the introduction and use of foreign words. A key determinant of whether the Internet will move towards Balkanization (critical mass of content in many languages) or standardization is whether the "first-mover advantage" (of significant web content in English) will encourage non-English speakers to use English language web sites. In such a case, existing content providers would have little incentive to offer nonEnglish versions of their sites, and new sites would have a strong incentive to provide their content in English. Such a first mover advantage may lead to a "bandwagon" because there are network effects in language: learning a second language is more valuable, the more widely that language is used.
A network effect exists when the value that consumers place on a particular product increases as the total number of consumers who use identical or compatible goods increases. In the case of an actual (or physical) network, such as the telephone or email network, the value of the network depends on the total number of subscribers who have access to the network. Since languages are in part communication technologies, the value of a language network increases in the number of speakers and users of that language. Languages are perfect substitutes, but they are incompatible in the sense that two individuals can talk with each other only if they both speak the same language. 8 Languages, as a type of communications networks, clearly are subject to strong direct network effects.
In the case of virtual networks, that are not linked physically, a network effect arises from positive feedback from complementary goods. 9 The positive feedback mechanism works as follows: the value of the base product (such as a DVD players) is enhanced as the variety of (compatible) complementary products (content available on DVD disc) increases; hence consumers will be more likely to purchase a base product with many compatible complementary products. The variety of complementary products, in turn, will depend on the total number of consumers that purchase the base product. As the number of consumers that purchase the base product increases, there is a greater demand for compatible complementary products. This increases the profitability of supplying complementary products. Since there are typically fixed or sunk entry costs, production of the complementary products is characterized by increasing returns to scale. So, more complementary products will be produced or developed for a base product with a large share of the market. This further enhances the value of the base product, causing positive feedback in the system: an increase in the sales of the base product leads to more compatible complementary products, which further increases (the value of and) sales of the base product. See Chou and Shy (1990) and Church and Gandal (1992) .
Languages are also subject to such indirect or virtual network effects. 9 Examples of virtual networks in which the value of the "base" product increases as the variety of complementary products increases include computer operating systems, videocassette recorders (VCRs), compact disc players (CDplayers), and Digital Versatile Disc players (DVD-players).
magazines, or movies) increases. This will lead to an increase in the number of non-English speakers learning English in order to have access to the English language web sites, since individuals who speak English will have more web sites to use. This in turn will lead to an increase in the number of English language web sites.
Markets in which there are network effects are often characterized by tipping: once a system has gained an initial lead, there is a snowball effect. Katz and Shapiro (1994, p. 105) note that positive feedback means that there is a "natural tendency towards de facto standardization."
Hence it is possible that the first-mover advantage of English may result in English remaining the dominant language on the web, while other languages will end up serving niche markets.
This could occur even though there are more native Chinese and Spanish speakers than there are native English speakers. The outcome will depend, in large part, on the strength of the virtual network effect: Does the large number of English language web sites encourage non English speakers to learn English so that they can access them?
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The use of language on the Internet can fruitfully be viewed as a co-adoption process. 11 Here "adoption" means use of a particular language; we are thus thinking of language training and use as comparable to technology adoption decisions that have been extensively studied. The operator of a web site "adopts" a language by offering its site in that language. Likewise, an individual "adopts" a language by learning that language.
More specifically, focusing on the decisions made by web sites and users, we can examine the dynamics of language adoption over three time frames. In the short-term (day to day), individuals decide -based in part on their language skills and in part on the available offerings in different languages -which web sites to visit, how long to stay at these sites, and whether to engage in commercial transactions. These decisions determine actual Internet usage by different individuals and groups (such as the group of native French speakers). In the medium term (over a period of several months to a year or two), operators of web sites decide which language to use for their site, and whether to offer their sites in multiple languages (if permitted this choice by their local governments). These decisions are driven in large part by the amount of traffic that a site expects to attract in one language or another, plus the incremental traffic that a site expects to attract by offering its content in multiple languages. Over the long term (more than one to two years), individuals (and their parents and teachers) make decisions about which languages to learn. This decisions are driven in part by the desire to access certain content, as well as the desire to communicate directly with others speaking other languages.
In subsequent research, we will to develop a simple theoretical model that captures these three inter-related decisions (visiting web sites, creating content in different languages, and learning languages) that take place continually but over different time frames. We believe that this theoretical treatment, building on the literature on technology adoption and network effects, will support the following general line of reasoning: if in the short term non-native English speakers routinely and extensively use English-language sites, the incentives over the medium term for web sites to make their content available in other languages is reduced, and as a result the incentive over the long term for individuals to learn English as a second language is enhanced, all of which would support the prediction that the Internet will promote English as a global language. On the other hand, if non-native speakers use the Web less, or conduct fewer transactions over the Web than their native-English counterparts (adjusting for other factors such as income and education), web sites will have stronger incentives to offer sites in languages other than English, and English's first-mover advantage on the Web is more likely to dissipate.
In this paper, we explore this issue empirically. We also find that there are some differences in the percent of time spent at English language websites between native French and native English speakers. The differences between the groups in this dimension are less significant for the youngest users (age less than 15) and for the next youngest group of users (ages 15 to 24). This is despite the fact that the youngest native French speakers in Quebec are the least likely to have knowledge of English.
While these results are quite preliminary, they suggest that language is much less of a barrier for younger users. These results are consistent with the scenario in which non-native English speakers extensively use English-language sites, the incentives for web sites to make their content available in other languages is reduced, the incentive for individuals to learn English as a second language is enhanced, and that the Internet will promote English as a global language.
13 For example, in some countries, local phone calls are metered, while in other countries (such as the U.S. and Canada), there is a fixed monthly charge for local service. Additionally, Internet access speed might differ widely by country. It can be difficult to find data on and control for these variables.
14 At a later stage, we envision examining data from many other countries. There is some casual evidence that the most popular online destinations in Mexico originate in the U. Our work complements and make use of the growing literature on the economics of language. Grin and Vaillancourt (1997) provide an overview of the literature; a nice survey is provided by Grin (1996) . The major research area within this field is the empirical relationship between earnings and language attributes. Two recent papers are Chiswick and Miller (1999) , and Zavodny (2000) . Grin (1990) and Church and King (1993) examine rational language choice and public policy toward bilingualism using theoretical models. Rauch (1999) shows that common language facilitates international trade in differentiated products. Freund and Weinhold (2000) find that increased access to the Internet increases trade flows among developed countries. To the best of our knowledge, there is no work on the relationship between Internet use and language, which is the focus of this study.
The data are described in Section 2. In Section 3, we describe the empirical methodology. Our preliminary results and conclusions are provided in Section 4.
Data
The project employs a unique data set on Internet use at the individual level in Canada, which comes from Media Metrix, the industry leader in the measurement of Internet use. The data include information on demographics of the user such as income, education, family size, province, etc. Additionally, and this is key for the study, the mother tongue of the user -English or French -is known. Hobbies, ISPs, Mailboxes, Storage); (6) Government; (7) Adult.
The following variables are available for the study:
• Active Time -This is the total time (in seconds) that the user was active in each of the seven categories described above. 16 Our preliminary spider program classified all unique URL domains that have ASCII characters above 192 (this includes all characters with accents marks such as "é" and "û") as French. If such characters were not present, the website was characterized as English. Although, this is a fairly crude mechanism, it probably works reasonably well as a first cut, since most of the URL domains in the data set are in either English or French. Of course, precision demands that we employ a more sophisticated spider program or perhaps a program based on standard language identification schemes. See Grefenstette (1995) for an overview. A more sophisticated spider program will eventually have to characterize all of the approximately one million unique URL full pages.
• Other Time -This is the total active time (in seconds) that the user was active in all other categories17
• Age -Age of the user
• Gender -A dummy variable that takes on the value 1 if the user is female and 0 if the user is male.
• Language -A dummy variable that takes on the value 1 if French is the mother tongue of the user and 0 if English is the mother tongue of the user.
• Size -Equal to the number of members of the household, up to a maximum of five. All households with 5 or more members have size equal to five.
• Income -The variable takes on the value 1 if the household income is less than $24,000, 2 if household income is between $25,000 and $40,000, 3 if household income is between $40,000 and $60,000, 4 if household income is between $60,000 and $75,000, 5 if household income is between $75,000 and $100,000, and 6 if household income exceeds $100,000.
• Kids -This is a dummy variable equal to 1 if there are children under age 18 in the household.
• • Pereng -This variable is defined to be the percent of the active time that was spent on websites whose content is in English out of the total active time spent at websites whose content is either English or French.
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Methodology
Are there differences in Internet use between native French and native English speakers? We initially focus on Quebec. The reason for doing so is that there may be significant differences among provinces on variables for which we have no control, such as speed of Internet service. 
Preliminary Results and Conclusions
Descriptive and summary statistics for the Quebec data are contained in Tables 1-3 . Table 1 provides summary statistics for all the variables used in the analysis. The 18 The spider program could classify not all websites. This is due primarily to the following reasons: (i) the unclassified websites were services that required the user to enter his/her personal ID or information, (ii) the website English.
19 Table 2 delineates active time by category. Overall, users spend 36 percent of their active time at search/portal sites, followed by services (21 percent of active time) and retail/business (18 percent of active time). Users spend less than two percent on average at government and educational sites combined. In order to examine whether the differences in Active Time vary across categories, Table 4 presents preliminary ordinary least squares (OLS) regression results with Active Time in seconds as the dependent variable. Table 5 examines what factors determine the percent of the time spent at English language websites. Table 5 , which reports ordinary least squares (OLS) regressions, shows that language is much less of a barrier for the youngest users (age less than 15) and for the next youngest group redirected the user more than four times.
19 There was little difference in this measure among the various age groups. 20 The age group classification was chosen to match the data from Statistics Canada. See While these results are quite preliminary, they suggest that language is much less of a barrier for younger users. These results are consistent with the scenario in which non-native English speakers extensively use English-language sites, the incentives for web sites to make their content available in other languages is reduced, the incentive for individuals to learn English as a second language is enhanced, and that the Internet will promote English as a global language.
The next step will be to incorporate data on the rest of Canada. It will be extremely interesting to compare native English-speaking residents of Quebec to English speaking Canadians in other major provinces, since so many of the native English-speakers in Quebec are bilingual.
According to Statistics Canada, Quebec has a much larger portion of bilingual speakers than other major provinces. Are there differences in Internet use patterns between English speakers in Quebec, and other English speakers from other parts of Canada? The same techniques we described in section 3 will be employed to answer this question. 24 See Tables 5 and 6 . Of course, our group of under-15 users primarily consists of youths in the 10-15 age group. This group is likely to be much more bilingual than others in the under-15 group in the population. 25 Given that the dependent variable ranges between 0 and 1, logit regressions will eventually be employed here. The OLS regressions just provide a quick look at the data. 
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